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movable barrier operator . In some embodiments , a system 
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configured to receive a first frame , identify a stationary 
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“ ROI ” relative to the stationary object in the first frame . The 
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the second frame , and cause the movable barrier operator to 
enter a failsafe mode upon the at least a portion of the ROI 
being outside of the second frame . 
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SYSTEMS AND METHODS FOR DETAILED DESCRIPTION 
MONITORING A MOVABLE BARRIER 

Generally speaking , pursuant to various embodiments , 
FIELD systems , apparatuses and methods are provided herein that 

5 may be used to monitor a region of interest ( “ ROI ” ) with 
This disclosure relates generally to movable barriers and , respect to a movable barrier operated by a movable barrier 

more particularly , relates to monitoring a movable barrier operator . In some embodiments , a system is provided that 
with a camera . comprises a camera configured to capture images of the ROI 

in a plurality of frames ( i.e. , image frames ) . The camera has 
BACKGROUND 10 a field of view ( “ FOV ” ) that defines the boundary of each of 

the plurality of frames . The system further includes a control 
Movable barriers are common in residential and commer- circuit configured to be communicatively coupled to the 

cial settings . For example , a homeowner or business may camera and to the movable barrier operator . The control 
have a movable barrier , such as a gate , controlling access to circuit is configured to receive a first frame of the plurality 
a driveway . While movable barriers are helpful in control- 15 of frames from the camera , identify a stationary object in the 
ling access to a property , the movable barriers may be closed first frame ( i.e. , an object of reference ) , and define a ROI 
prematurely and damage a vehicle in the driveway . relative to the reference stationary object in the first frame . 

Currently , systems exist that seek to prevent operation of The control circuit is further configured to receive a second 
a movable barrier if an obstacle is in the way of the movable frame of the plurality of frames from the camera , identify the 
barrier ( i.e. , within the path of travel of the movable barrier ) . 20 stationary object in the second frame , determine whether at 
One such system is a loop detector . Loop detectors generally least a portion of the ROI defined relative to the reference 
consist of wire loops located in the ground proximate to a stationary object is outside of the second frame , and cause 
movable barrier . Metallic objects , such as vehicles , disrupt the movable barrier operator to enter a failsafe mode upon 
the magnetic field of the loop detector and are so detected by the at least a portion of the ROI defined relative to the 
the loop detector . While loop detectors are generally effec- 25 stationary object being outside of the second frame . 
tive for detecting vehicles , they do have drawbacks . For In one aspect of the present disclosure , systems , methods , 
example , loop detectors are generally unable to detect and apparatuses are provided that utilize a camera to monitor 
objects that do not include significant metallic material and the ROI . The camera captures frames having boundaries that 
may have difficulty detecting smaller metallic objects , such are defined by a FOV of the camera . The system defines a 
as motorcycles . Further , loop detectors can be expensive , 30 ROI relative to a stationary object in the frames . If the ROI 
and difficult , to install . For example , to install a loop detector is at least partially outside of the FOV , the system can cause 
in an existing system , the concrete or other ground covering the movable barrier operator to enter a failsafe mode ( e.g. , 
may need to be cut or excavated to install the loop detector . a mode in which the movable barrier will not operate ) . Put 

simply , if the ROI cannot be reliably monitored ( e.g. , a 
BRIEF DESCRIPTION OF THE DRAWINGS 35 portion , or all , of the ROI is outside of the FOV ) , the system 

reduces the risk of the movable barrier impacting an obstacle 
FIG . 1 is a plan view of an entrance to a property by causing the movable barrier operator to enter a failsafe 

including an example first region of interest 108 and an mode . For example , the camera may move due to environ 
example second region of interest 110 monitored by cameras mental factors , such as wind or collision with an object , that 
104A - 104D ; 40 causes the FOV of the camera to change . The discussion of 
FIG . 2A is a representative view of an example first frame FIG . 1 provides an overview of an example of such a system . 

124 provided by a camera ; FIG . 1 is a plan view of an entrance to a property ( e.g. , a 
FIG . 2B is a representative view of an example second residence , such as a single - family home or multi - resident 

frame 132 provided by a camera ; community , or a commercial property ) including a first 
FIG . 3 is a block diagram of an example system 122 for 45 region of interest 108 and a second region of interest 110 

monitoring a region of interest with respect to a movable monitored by cameras 104A - 104D . The entrance includes a 
barrier operated by a movable barrier operator 120 wherein fence 102 , a driveway 114 connected to a road , and trees 
a control circuit 136 is separate from the movable barrier 112. The fence 102 includes a movable barrier 106 operated 
operator 120 and a camera 104 ; by a movable barrier operator 120. The movable barrier 106 
FIG . 4 is a block diagram of another example system 122 50 is operable between a first position 106A ( e.g. , a closed 

for monitoring a region of interest with respect to a movable position ) and a second position 106B ( e.g. , an open posi 
barrier operated by a movable barrier operator 120 wherein tion ) , as indicated by an arrow 116. The movable barrier 106 
a control circuit 136 is integrated with the movable barrier is monitored by cameras 104A - 104D . As depicted in FIG . 1 , 
operator 120 ; a first camera 104A is mounted on a fence post of the fence 
FIG . 5 is a block diagram of yet another example system 55 102 , a second camera 104B is mounted on the tree 112 , a 

122 for monitoring a region of interest with respect to a third camera 104C is mounted on another fence post of the 
movable barrier operated by a movable barrier operator 120 fence 102 , and a fourth camera 104D is mounted near the 
wherein a control circuit 136 is integrated with a camera driveway 114. Although FIG . 1 includes four cameras 104A 
104 ; 104D , one or more cameras may be used . In some embodi 
FIG . 6 is a flow chart depicting example operations for 60 ments , more than one camera can be used to monitor 

monitoring a region of interest with respect to a movable multiple regions of interest ( as described below ) , provide a 
barrier operated by a movable barrier operator ; greater FOV , and / or redundancy as desired . 
FIG . 7 is a coordinate system 700 depicting a region of The cameras 104A - 104D capture images of their respec 

interest 126 based on distances from a stationary object ; and tive FOVs ( as described in more detail with respect to FIGS . 
FIG . 8 is a representative view of a frame 124 including 65 2A and 2B ) . For the ease of discussion , the following actions 

points 166 that are stationary relative to a movable barrier will be described with respect to the first camera 104A , 
106 . although it is understood that each of the cameras 104A 

a 

a 

2 
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104D may be operated similarly . One or more ROIs are embodiments are not so limited , and the ROI 126 can take 
defined relative to a stationary object in the FOV . For any suitable shape ( e.g. , circular , triangular , etc. ) and can 
example , as depicted in FIG . 1 , the first camera 104A include as many points as desired as well as straight and / or 
captures images that include two ROIs : the first ROI 108 and curved lines . Additionally , the shape of the ROI 126 can be 
the second ROI 110. The stationary object may be any 5 user defined and / or system defined ( e.g. , based on computer 
suitable object such as a single object or plurality of objects . vision techniques ) . As depicted in FIG . 2A , the ROI 126 is 
The stationary object may include a preexisting marker ( e.g. , completely within the FOV of the camera ( i.e. , within the 
one of the trees 112 , a fence post , a gate hinge 118 , a rock , boundary 128 of the first frame 124 ) . 
etc. ) or a marker added during installation ( e.g. , markings on FIG . 2B is a representative view of a second frame 132 
the ground with paint , stakes , and / or flags . ) . In one embodi- 10 provided by the camera . Like the first frame 124 of FIG . 2A , 
ment , the object is stationary in that it does not move the second frame 132 is captured by the camera and includes 
significantly with respect to the movable barrier 106 during a barrier ( i.e. , the fence 102 ) , a movable barrier 106 , and a 
normal operation of the movable barrier 106. While FIG . 1 ROI 126. The boundary 128 of the second frame 132 defines 
includes two ROIs ( the first ROI 108 and the second ROI a FOV 130 of the second frame 132. Based on comparison 
110 ) , one or more ROIs may be utilized . For example , only 15 of FIGS . 2A and 2B , the camera has shifted between FIGS . 
the first ROI 108 may be monitored for objects in the path 2A and 2B and thus the FOV 130 of the second frame 132 
of the movable barrier 106 . is different than the FOV 130 of the first frame 124. For 

The first camera 104 A monitors one or more of the first example , the camera may have been moved by an environ 
ROI 108 and the second ROI 110 to determine whether an mental condition ( e.g. , wind ) , an animal , a person , contact 
obstacle is located within one or more of the first ROI 108 20 with an object , etc. As depicted in FIG . 2B , a portion 134 of 
and the second ROI 110. If an object is located within one the ROI 126 is outside of the FOV 130. That is , the portion 
of the ROIs , the movable barrier operator can enter a failsafe 134 of the ROI 126 extends beyond a boundary 128 of the 
mode ( e.g. , by stopping the movable barrier 106 , opening second frame 132. Because the portion 134 of the ROI 126 
the movable barrier 106 , closing the movable barrier 106 , is outside of the FOV 130 , the camera may not be able to 
etc. ) . However , if some , or all , of one or both of the ROIs is 25 completely or adequately monitor the ROI 126. Conse 
outside of the FOV of the first camera 104A , it may be quently , it may not be reliably known whether there are 
difficult , if not impossible , to determine whether an obstacle obstacles in the path of travel of the movable barrier 106 . 
is within one of the ROIs . In this case , monitored operation In some embodiments , when the entire ROI 126 is not 
of the movable barrier 106 may not be possible . Conse- within the FOV 130 ( i.e. , at least a portion of the ROI 126 
quently , when some , or all , of one or both of the first ROI 30 is outside of the FOV 130 ) , the movable barrier operator 
108 and the second ROI 110 are outside of the FOV of the associated with the camera enters a failsafe mode . When the 
first camera 104A , the movable barrier operator 120 enters movable barrier operator enters the failsafe mode , the mov 
the failsafe mode . able barrier operator may cause the movable barrier 106 to 

While the discussion of FIG . 1 provides an overview of a stop , open , close , etc. The failsafe mode can operate in any 
system 122 for monitoring a ROI with respect to a movable 35 manner desired . For example , if the primary goal of the 
barrier , the discussion of FIGS . 2A and 2B provides addi- movable barrier 106 is security , the movable barrier operator 
tional detail regarding fields of view and regions of interest may cause the movable barrier 106 to close when the failsafe 
with respect to a stationary object . mode is entered . Alternatively , if the primary goal is access , 
FIG . 2A is a representative view of a first frame 124 the movable barrier operator can cause the movable barrier 

provided by a camera . The first frame 124 is captured by the 40 106 to stop or open the movable barrier 106 when the 
camera and includes a barrier ( e.g. , a fence 102 ) , a movable movable barrier operator enters the failsafe mode . 
barrier 106 ( e.g. , a gate , door , garage door , etc. ) , and a ROI While the discussion of FIGS . 2A and 2B provides 
126. The boundary 128 of the first frame 124 defines a FOV additional detail regarding FOVs and ROIs with respect to 
130 of the first frame 124. The ROI 126 is defined relative a stationary object , the discussion of FIGS . 3-5 provides 
to a stationary object , such as a hinge 118 of the movable 45 additional detail regarding systems for monitoring a ROI 
barrier 106. Though the hinge 118 may not be stationary in with respect to a movable barrier operated by a movable 
that it moves ( e.g. , rotates ) , the hinge 118 is stationary in that barrier operator . 
its position within the frame should be consistent if the FIG . 3 is a diagram of an example system 122 for 
camera does not move . Further , it should be noted that , in monitoring a region of interest with respect to a movable 
some embodiments , the stationary object may be multiple 50 barrier operated by a movable barrier operator 120 wherein 
objects or a collection of objects . The ROI 126 can be a control circuit 136 is separate from the movable barrier 
defined by any suitable technique or method . For example , operator 120 and a camera 104. The control circuit 136 , 
in one embodiment , the hinge 118 can be defined by a movable barrier operator 120 , and the camera 104 are 
coordinate ( e.g. , a cartesian or polar coordinate ) and the ROI communicatively coupled via a network 140. Accordingly , 
126 can be defined based on one or more distances away 55 the network 140 can be of any suitable type . For example , 
from the stationary object . In the example provided in FIG . the network 140 may include one or more networks such as 
2A , the ROI 126 is rectangular . Accordingly , the ROI 126 a local area network ( LAN ) and / or wide area network 
can be defined using a set of four distances from the ( WAN ) , such as the Internet , and can include wired and / or 
stationary object . The distances can be any suitable mea- wireless links . In some embodiments , the network 140 may 
surement , such as physical distance measurements ( e.g. , 60 not be a “ network ” in the traditional sense . For example , in 
centimeters , meters , etc. ) or digital distances ( e.g. , a number some embodiments , the network 140 may be a direct con 
of pixels ) . As one example , if the location of the stationary nection ( i.e. , a wireless ( e.g. , Bluetooth , Zigbee , etc. ) or 
object is ( X , Y ) , the four distances can be ( X + J , Y + K ) , wired connection ) between components . Such a direct or 
( X + L , Y + K ) , ( X + J , Y + M ) , and ( X + L , Y + M ) , where J , K , L , peer - to - peer connection is depicted by a dashed arrow 150 . 
and M represent the distances from the stationary object 65 The movable barrier operator 120 includes communica 
( described in more detail with respect to FIG . 7 ) . Though the tions circuitry 142 , a motor 144 , and a controller 146. The 
ROI 126 in FIG . 2A is depicted as being rectangular , communications circuitry 142 may include a receiver , trans 

a 

a 

a 
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mitter , and / or transceiver and can be of any suitable type the control circuit 136 causes the movable barrier operator 
( e.g. , wired and / or wireless ) and communicate via any 120 to enter the failsafe mode . In some embodiments , the 
suitable technology ( e.g. , based on the IEEE 802.11 stan- control circuit 136 determines that at least a portion of the 
dard , Bluetooth , Zigbee , etc. ) . The motor 144 is configured ROI is outside of the frame when the ROI is within a 
to move an associated movable barrier . The controller 146 5 threshold distance of a boundary of the FOV . That is , 
controls the motor 144 and / or the communications circuitry although the ROI may be within the frame , if the ROI is too 
142. The camera 104 is configured to capture frames that are close to a boundary of the FOV , the control circuit 136 may 
each defined by a FOV of the camera 104. The camera 104 still cause the movable barrier operator 120 to enter the may capture still images and / or video , as desired . failsafe mode . In one embodiment , the control circuit 136 The control circuit 136 may include a fixed - purpose 10 causes the movable barrier operator 120 to enter the failsafe hard - wired hardware platform ( including but not limited to 
an application - specific integrated circuit ( ASIC ) , a field mode by transmitting a control signal to the communications 
programmable gate array ( FPGA ) , and the like ) or can circuitry 142 instructing the movable barrier operator 120 to 

enter the failsafe mode . The controller 146 receives the comprise a partially or wholly - programmable hardware plat 
form ( including but not limited to microcontrollers , micro- 15 control signal , causing the movable barrier operator 120 to 
processors , logic circuitry and the like ) . These architectural enter the failsafe mode . 
options for such structures are well known and understood In some embodiments , the control circuit 136 monitors 
in the art and require no further description here . The control the FOV from frame - to - frame . For example , the control 
circuit 136 is configured ( for example , by using correspond circuit 136 can associate a location of the stationary object 
ing programming as will be well understood by those skilled 20 within the first frame and a location of the stationary object 
in the art ) to carry out one or more of the operations , actions , within a second frame . If the location of the stationary object 
and / or functions described herein . in the first frame is different than the location of the 

In one embodiment , the control circuit 136 includes or is stationary object in the second frame , the control circuit 136 
operably coupled to a memory 148. The memory 148 may determines that the FOV of the camera 104 has changed . In 
be integral to the control circuit 136 or may be physically 25 some embodiments , the control circuit 136 may only make 
discrete ( in whole or in part ) from the control circuit 136 as determinations as to whether the ROI is within the frame if 
desired . This memory 148 may also be local with respect to the location of the stationary object changes from one frame 
the control circuit 136 ( where , for example , both share a to the next . That is , if the location of the stationary object 
common circuit board , chassis , power supply , and / or hous- does not change between the frames , then the FOV of the 
ing ) or may be partially or wholly remote with respect to the 30 camera 104 has not changed . If the ROI was within the first 
control circuit 136 ( where , for example , the memory 148 is frame and the FOV of the camera 104 has not changed , the 
physically located in another facility , metropolitan area , or ROI should be within the second frame . 
even country as compared to the control circuit 136 ) . If the FOV of the camera 104 has changed between 

The memory 148 may serve , for example , to non - transi- frames ( e.g. , a first frame and a second frame ) , the control 
torily store the computer - readable instructions that , when 35 circuit 136 translates the ROI between the frames . For 
executed by the control circuit 136 , cause the control circuit example , if the stationary object is at a first location in the 
136 to operate as described herein . As used herein , this first frame and a second location in the second frame , the 
reference to " non - transitorily ” will be understood to refer to control circuit 136 translates the ROI based on the first 
a non - ephemeral state for the stored contents ( and hence location and the second location . Returning to the example 
excludes when the stored contents merely constitute signals 40 provided above , if the stationary object is defined in a 
or waves ) rather than volatility of the storage media itself coordinate system , the control circuit 136 translates the 
and hence includes both non - volatile memory ( such as coordinates of the ROI based on the movement of the 
read - only memory - ROM ) as well as volatile memory stationary object from the first location to the second loca 
( such as an erasable programmable read - only memory- tion . This translation can be linear and / or rotational , depen 
EPROM ) . 45 dent upon the movement of the camera 104 ( i.e. , the manner 
The control circuit 136 receives the frames from the in which the stationary object moves between the frames ) . 

camera 104. The control circuit 136 identifies a stationary In some embodiments , the control circuit 136 may trans 
object in the frames and defines a ROI with relative to the mit a notification when the movable barrier operator 120 
stationary object . In some embodiments , during an initial- enters the failsafe mode . For example , upon causing the 
ization or setup process , a stationary object is selected ( e.g. , 50 movable barrier operator 120 to enter the failsafe mode , the 
by a human operator or the control circuit 136 ) . The sta- control circuit 136 may generate and transmit a notification 
tionary object can be any suitable object ( i.e. , an object that indicating that the movable barrier operator 120 has entered 
is stationary with respect to the movable barrier when the the failsafe mode . The control circuit 136 may transmit the 
movable barrier is not being operated ) . This stationary notification to any suitable party , such as a property owner , 
object is used throughout the process to define and / or 55 a technician , an installer of the movable barrier operator , 
identify the ROI in subsequent frames . and / or a monitoring company ( e.g. , a property security 
As the control circuit 136 receives the frames , the control monitoring company ) . Additionally , the notification can 

circuit 136 monitors the ROI . If the camera 104 moves , the include any desired information , such as an identification of 
FOV of the camera 104 may change . Because the camera the movable barrier operator 120 , a location ( e.g. , address ) 
104 is moving with respect to the stationary object , and the 60 of the movable barrier operator , a timestamp , one or more of 
ROI defined with respect to the stationary object , the ROI the frames , an indication of the position of the movable 
moves between the frames . That is , although the stationary barrier ( e.g. , open , closed , partially open or closed ) . The 
object does not move , the stationary object appears to control circuit 136 may transmit the notification to a user 
" move ” from frame - to - frame when the camera 104 moves . device via the network 140. The user device can be any 
The control circuit 136 monitors the ROI to ensure that the 65 suitable device , such as a telephone , a smartphone , a com 
ROI is within the frame . If the ROI moves from the frame puter , a tablet , etc. Accordingly , the notification may take 
( i.e. , if at least a portion of the ROI is outside of the frame ) , any suitable form , such as a simple message service ( SMS ) 
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message , a multimedia message service ( MMS ) message , a At operation 604 , a first frame is received . For example , 
phone call , an email , a push notification , etc. a control circuit may receive the first frame from the camera . 

While the discussion of FIG . 3 provides additional detail As discussed with respect to FIGS . 3-5 , the control circuit 
regarding a system for monitoring a ROI with respect to a may be separate from , or integrated with , a movable barrier 
movable barrier operated by a movable barrier operator 5 operator and / or the camera . Dependent upon the type of 
where the control circuit is separate from a movable barrier system , the control circuit can receive the first frame directly 
operator and a camera , the discussion of FIG . 4 provides or indirectly such as over a network . The first frame need not 
additional detail regarding such a system wherein the control be “ first ” in the sense that it is the initial frame captured . 

Rather , the term “ first frame ” is used to indicate that the first circuit is integrated with the movable barrier operator . 
FIG . 4 is a diagram of a system 122 for monitoring a 10 frame is captured before a second frame , whether immedi 

region of interest with respect to a movable barrier operated ately preceding the second frame , simply preceding the 
second frame , or a reference frame to which the second by a movable barrier operator 120 wherein a control circuit frame is compared . 136 is integrated with the movable barrier operator 120. The At operation 606 , a stationary object is identified in the movable barrier operator 120 includes communications cir 15 first frame . For example , the control circuit may identify the cuitry 142 , a motor 144 , and a controller 146. Unlike the stationary object in the first frame . The stationary object is system depicted in FIG . 3 , the movable barrier operator 120 an object that may be used to define the region of interest . 

of the system 122 includes the control circuit 136. Conse For example , the stationary object can be any object that is 
quently , the movable barrier operator 120 , via the control stationary with respect to the movable barrier when the 
circuit 136 , processes frames received from the camera 104 20 movable barrier is not being operated . In one embodiment , 
to determine if the ROI is within the frames . In such the stationary object is identified during an initialization or 
embodiments , the controller 146 and the control circuit 136 setup procedure . For example , the control circuit can “ learn ” 
may be a single device . For example , the controller 146 can the stationary object for later detection . In other embodi 
perform the tasks of the control circuit 136 in embodiments ments , the control circuit identifies stationary object upon 
in which the control circuit 136 is integrated with the 25 receipt of the first frame without a required learning proce 
movable barrier operator 120. Further , the movable barrier dure . That is , the control circuit selects the stationary object 
operator 120 can include the image - processing instructions in the first frame . The discussion of FIG . 8 provides addi 
in the memory 148 . tional information regarding identification and selection of 

While the discussion of FIG . 4 provides additional detail one or more stationary objects . 
regarding a system for monitoring a ROI with respect to a 30 At operation 608 , a ROI is defined . For example , the 
movable barrier operated by a movable barrier operator control circuit can define the ROI . The ROI is defined 
where the control circuit is integrated with the movable relative to the stationary object . The ROI can be defined 
barrier operator , the discussion of FIG . 5 provides additional relative to the stationary object in any suitable manner . In 
detail regarding such a system when the control circuit is one embodiment , the control circuit can define the ROI 
integrated with the camera . 35 based on , for example , the travel path of the movable barrier , 
FIG . 5 is a diagram of a system 122 for monitoring a one or more distances from the stationary object , based on 

region of interest with respect to a movable barrier operated other stationary objects relative to the stationary object , lines 
by a movable barrier operator 120 wherein a control circuit or markings , etc. 
136 is integrated with a camera 104. The movable barrier At operation 610 , a second frame is received . For 
operator 120 includes communications circuitry 142 , a 40 example , the control circuit can receive the second frame 
motor 144 , and a controller 146. Unlike the system depicted from the camera . The second frame is a frame captured by 
in FIGS . 3 and 4 , the camera 104 of the system 122 includes the camera subsequent to capture of the first frame . The 
a control circuit 136. Consequently , the camera 104 , via the second frame need not be the second in a series of frames 
control circuit 136 , processes the frames to determine if the that is captured . Rather , the second frame is “ second ” in that 
ROI is within the frames . In embodiments in which the 45 it is captured subsequent to the first frame . Additionally , the 
control circuit 136 is integrated with the camera 104 , the second frame need not be the frame that is captured imme 
control circuit 136 can control the camera 104 and the diately after the first frame . 
camera 104 can include the image processing instructions in At operation 612 , the stationary object is identified in the 
the memory 148 . second frame . For example , the control circuit can identify 

While the discussion of FIGS . 3-5 provides additional 50 the stationary object in the second frame . The control circuit 
details regarding different systems for monitoring a ROI can identify the stationary object in the second frame in any 
with respect to a movable barrier operated by a movable suitable manner . For example , in one embodiment , the 
barrier operator , the discussion of FIG . 6 describes example control circuit identifies the stationary object in the same via 
operations of such systems . image recognition . That is , the control circuit recognizes 
FIG . 6 is a flow chart depicting an example method 600 55 objects in the second frame and identifies the stationary 

for monitoring a region of interest with respect to a movable object based on a comparison or matching of objects in the 
barrier operated by a movable barrier operator . second frame to those of previous frames ( e.g. , the first 

At operation 602 , frames ( i.e. , image frames ) are captured frame , frames captured during an initialization or setup 
by a camera . The camera has a FOV that defines the process ) . 
boundary of each of the plurality of frames . The camera may 60 At operation 614 , it is determined whether the ROI is 
be of any suitable type , such as a camera capable of outside of the second frame . For example , the control circuit 
capturing digital still images and / or digital video and can can determine whether the ROI is outside of the second 
capture images at any suitable rate ( e.g. , one image per frame . The ROI is defined relative to the stationary object . 
second , video at thirty - two frames per second , etc. ) . The The control circuit may determine whether the ROI is 
camera is positioned to encompass in its FOV a ROI 65 outside of the second frame based on a translation . That is , 
adjacent a movable barrier . In some embodiments , the if the stationary object has moved in the camera's FOV 
camera can include multiple cameras . between the first frame and the second frame , the ROI may 
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be translated based on this movement . For example , if the object and seven units above the stationary object ( i.e. , ( 0 + 5 , 
stationary object has “ moved ” six units between the first 0 + 7 ) . In this example , X = 0 and Y = 0 ( i.e. , the stationary 
frame and the second frame , the control circuit translates the object is located at the origin ) , J = 1 , K = 2 , L = 5 , and M = 7 . 
ROI by six units in the second frame . This translation can be Although FIG . 7 depicts the stationary object as located 
linear and / or rotational . Though the stationary object has 5 outside of the ROI 126 , embodiments are not so limited . For 
“ moved ” within in the frame , it is stationary with respect to example , the stationary object can be located within the ROI 
objects depicted in the frame . In some embodiments , the 126 ( e.g. , at the center of the ROI 126 , near an edge of the 
control circuit determines that the ROI is outside of the ROI 126 , etc. ) . Accordingly , the ROI 126 , and not the 
second frame when at least a portion of the ROI is not within stationary object , is what is the object of interest that is being 
the second frame . Further , in some embodiments , the control 10 monitored . 
circuit can determine that the ROI is outside of the second While the discussion of FIG . 7 provides additional detail 
frame when the ROI is within a threshold distance away regarding a defining a ROI based on distances from a 
from a boundary of the second frame . The control circuit can stationary object , the discussion of FIG . 8 provides addi 
determine that the ROI is outside of the frame based on a tional detail regarding identifying and / or selecting a station 
difference between the location of the stationary object in the 15 ary object . 
first frame and the location of the stationary object in the FIG . 8 is a representative view of a frame 124 including 
second frame . points 166 that are stationary relative to a movable barrier 
At operation 616 , the movable barrier operator is caused 106. In some embodiments , the stationary object is identified 

to enter a failsafe mode upon a determination that at least a and / or selected by the system ( e.g. , by the control circuit ) . 
portion of the ROI is outside of the second frame . For 20 As one example , the stationary object can be identified 
example , the control circuit can cause the movable barrier and / or selected by an algorithm that identifies one or more 
operator to enter the failsafe mode . The failsafe mode may objects from frame - to - frame that do not move or are at least 
stop the movable barrier operator from moving , cause the relatively stationary . For example , the identification of sta 
movable barrier to open , or cause the movable barrier to tionary objects may be performed using video analytics to 
close , as some examples . 25 analyze the frames . From frame - to - frame , the system iden 

While the discussion of FIGS . 1-6 describes systems and tifies objects and tracks their locations within the frame 
methods for monitoring a ROI with respect to a movable and / or relative to other objects in the frame . The stationary 
barrier , the discussion of FIGS . 7 and 8 provides additional objects can be selected from those objects that are identified 
detail regarding defining a ROI and identifying stationary or determined to not move from frame - to - frame . FIG . 8 
objects within a frame . Specifically , the discussion of FIG . 30 includes numerous points 166 that are stationary relative to 
7 provides additional detail regarding defining a ROI based the movable barrier 106. These points 166 can include but 
on distances from a stationary object . are not limited to fence posts , slats , the hinge 118. Addi 
FIG . 7 is a coordinate system 700 depicting a ROI 126 tionally or alternatively , an object recognition technique 

based on distances from a stationary object . The coordinate may be employed to identify or determine the one or more 
system 700 includes an X - Axis 160 and a Y - Axis 162. As 35 points 166. For example , when executed relative to one or 
previously discussed with respect to FIG . 2A , in some more frames 124 an object recognition technique can be 
embodiments , the ROI 126 is defined using a set of distances configured to output locations of items ( e.g. , such as tree 
from the stationary object . Continuing the example trunks , fence posts , etc. ) in the frames that have stationary 
described in the discussion of FIG . 2A , if the location of the characteristics . 
stationary object is ( X , Y ) , the four corners can be ( X + J , 40 In some embodiments , a system for monitoring a region 
Y + K ) , ( X + L , Y + K ) , ( X + J , Y + M ) , and ( X + L , Y + M ) , where of interest ( “ ROI ” ) with respect to a movable barrier oper 
J , K , L , and M represent the four distances from the ated by a movable barrier operator comprises a camera 
stationary object . FIG . 7 presents a pictorial representation configured to capture a plurality of frames , the camera 
of such a ROI 126. Although the ROI 126 depicted in FIG . having a field of view ( “ FOV ” ) that defines the boundary of 
7 is rectangular , embodiments are not so limited . For 45 each of the plurality of frames and a control circuit config 
example , the ROI 126 can be any shape , include as many or ured to be communicatively coupled to the camera and to the 
as few points , and include straight and / or curved lines as movable barrier operator , wherein the control circuit is 
desired . Accordingly , the ROI can be defined by greater or configured to receive a first frame of the plurality of frames 
fewer than four distances or coordinates from the stationary from the camera , identify a stationary object in the first 
object . 50 frame , define a ROI relative to the stationary object in the 

With respect to FIG . 7 , because the ROI 126 is rectan- first frame , receive a second frame of the plurality of frames 
gular , the ROI 126 is defined by four distances from the from the camera , identify the stationary object in the second 
stationary object . In FIG . 7 , the stationary object is located frame , determine whether at least a portion of the ROI 
at the origin ( 0 , 0 ) , as indicated by an “ X ” 164. The four defined relative to the stationary object is outside of the 
distances define the region of interest via four points : a first 55 second frame , and cause the movable barrier operator to 
point 152 , a second point 154 , a third point 156 , and a fourth enter a failsafe mode upon the at least a portion of the ROI 
point 158. The first point 152 is located at ( 1 , 2 ) , the second defined relative to the stationary object being outside of the 
point 154 is located at ( 5,2 ) , the third point 156 is located second frame . 
at ( 1 , 7 ) , and the fourth point 158 is located at ( 5 , 7 ) . That In some embodiments , an apparatus and a corresponding 
is , the first point 152 is one unit to the right of the stationary 60 method performed by the apparatus comprises capturing , via 
object and two units above the stationary object ( i.e. , located a camera , a plurality of frames , the camera having a field of 
at ( 0 + 1 , 0 + 2 ) , the second point 154 is five units to the right view ( “ FOV ” ) that defines the boundary of each of the 
of the stationary object and two units above the stationary plurality of frames , receiving , by a control circuit from the 
object ( i.e. , located at ( 0 + 5 , 0 + 2 ) , the third point 156 is one camera , a first frame of the plurality of frames , identifying , 
unit to the right of the stationary object and seven units 65 by the control circuit , a stationary object in the first frame , 
above the stationary object ( i.e. , located at ( 0 + 1 , 0 + 7 ) , and defining , by the control circuit , a region of interest ( “ ROI ” ) 
the fourth point 158 is five units to the right of the stationary relative to the stationary object in the first frame , receiving , 
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by the control circuit from the camera , a second frame of the 5. The system of claim 1 , wherein the stationary object is 
plurality of frames , identifying , by the control circuit , the identified by at least one coordinate . 
stationary object in the second frame , determining , by the 6. The system of claim 1 , wherein determining whether 
control circuit , whether at least a portion of the ROI defined the at least a portion of the ROI is outside of the second 
relative to the stationary object is outside of the second 5 frame includes determining that the at least a portion of the 
frame , and causing , by the control circuit , the movable ROI is outside of the second frame upon the ROI being 
barrier operator to enter a failsafe mode upon the at least a within a threshold distance of a boundary of the second 
portion of the ROI defined relative to the stationary object frame . 
being outside of the second frame . 7. The system of claim 1 , wherein the control circuit is 

While there have been illustrated and described particular 10 configured to cause the movable barrier operator to enter the 
embodiments of the present invention , it will be appreciated failsafe mode which includes at least one of : 
that numerous changes and modifications will occur to those stopping the movable barrier ; 
skilled in the art , and it is intended for the present invention opening the movable barrier ; and 
to cover all those changes and modifications which fall closing the movable barrier . 
within the scope of the appended claims . It is intended that 15 8. The system of claim 1 , wherein the control circuit is 
the phrase “ at least one of ” be interpreted in the disjunctive further configured to : 
sense . For example , the phrase " at least one of A and B ” is generate , based on causing the movable barrier operator to 
intended to encompass only A , only B , or both A and B. enter the failsafe mode , a notification , wherein the 
Further , the term “ based on ” is intended to be open - ended notification indicates that the failsafe mode has been 
and should be interpreted as being “ based at least in part on . ” 20 entered ; and 

cause communication of the notification to a user device . 
What is claimed is : 9. A method for monitoring a region of interest ( “ ROI ” ) 
1. A system for monitoring a region of interest ( “ ROI ” ) with respect to a movable barrier operated by a movable 

with respect to a movable barrier operated by a movable barrier operator , the method comprising : 
barrier operator , the system comprising : at control circuit : 

a camera configured to capture a plurality of frames , the receiving a first frame of a plurality of frames via a 
camera having a field of view ( “ FOV ” ) that defines a camera , the camera having a field of view ( “ FOV ” ) 
boundary of each of the plurality of frames ; that defines a boundary of each of the plurality of 

a control circuit configured to be communicatively frames ; 
coupled to the camera and to the movable barrier 30 identifying a stationary object in the first frame ; 
operator , wherein the control circuit is configured to : defining a ROI relative to the stationary object in the 
receive a first frame of the plurality of frames from the first frame ; 

camera ; receiving a second frame of the plurality of frames via 
identify a stationary object in the first frame ; the camera ; 
define a ROI relative to the stationary object in the first 35 identifying the stationary object in the second frame ; 
frame ; determining whether at least a portion of the ROI 

receive a second frame of the plurality of frames from defined relative to the stationary object is outside of 
the camera ; the second frame ; and 

identify the stationary object in the second frame ; causing the movable barrier operator to enter a failsafe 
determine whether at least a portion of the ROI defined 40 mode upon the at least a portion of the ROI defined 

relative to the stationary object is outside of the relative to the stationary object being outside of the 
second frame ; and second frame . 

cause the movable barrier operator to enter a failsafe 10. The method of claim 9 , further comprising : 
mode upon the at least a portion of the ROI defined identifying , by the control circuit based on the first frame , 
relative to the stationary object being outside of the 45 a location of the stationary object within the first frame ; 
second frame . identifying , by the control circuit based on the second 

2. The system of claim 1 , wherein the control circuit is frame , a location of the stationary object within the 
further configured to : second frame ; and 

identify , based on the first frame , a location of the wherein the determining whether at least a portion of the 
stationary object within the first frame ; ROI defined relative to the stationary object is outside 

identify , based on the second frame , a location of the of the second frame is based on the location of the 
stationary object within the second frame ; and stationary object within the first frame and the location 

wherein the determination of whether the at least a portion of the stationary object within the second frame . 
of the ROI defined relative to the stationary object is 11. The method of claim 10 , further comprising : 
outside of the second frame is based on a difference 55 translating , by the control circuit based on the location of 
between the location of the stationary object within the the stationary object within the first frame and the 
first frame and the location of the stationary object location of the stationary object within the second 
within the second frame . frame , the ROI between the first frame and the second 

3. The system of claim 2 , wherein the control circuit is frame . 
further configured to : 12. The method of claim 11 , wherein the translating 

translate , based on the location of the stationary object includes at least one of a linear translation and a rotational 
within the first frame and the location of the stationary translation . 
object within the second fame , the ROI between the 13. The method of claim 9 , wherein the stationary object 
first frame and the second frame . is identified by at least one coordinate . 

4. The system of claim 3 , wherein translation of the ROI 65 14. The method of claim 9 , wherein the determining 
includes at least one of a linear translation and a rotational whether the at least a portion of the ROI is outside of the 
translation . second frame includes determining the at least a portion of 
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the ROI is outside of the second frame upon the ROI being 
within a threshold distance of a boundary of the second 
frame . 

15. The method of claim 9 , wherein the causing the 
movable barrier operator to enter the failsafe mode includes 5 
at least one of : 

stopping the movable barrier ; 
opening the movable barrier ; and 
closing the movable barrier . 
16. The method of claim 9 , further comprising : 
generating , upon causing the movable barrier operator to 

enter the failsafe mode , a notification by the control 
circuit , wherein the notification indicates that the fail 
safe mode has been entered ; and 

causing , by the control circuit , communication of the 15 
notification to a user device . 
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